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Short-Term Energy Outlook

Overview
U.S. energy market indicators 2022 2023 2024
Brent crude oil spot price (dollars per barrel) $101 $84 $88
Retail gasoline price (dollars per gallon) $3.97 $3.60 $3.52
U.S. crude oil production (million barrels per day) 11.91 12.78 13.16
Natural gas price at Henry Hub (dollars per million British
thermal units) $6.42 $2.58 $3.24
U.S. liquefied natural gas gross exports (billion cubic feet
per day) 10.6 11.6 13.2
Shares of U.S. electricity generation
Natural gas 39% 42% 40%
Coal 20% 16% 15%
Renewables 22% 22% 25%
Nuclear 19% 19% 19%
U.S. GDP (percentage change) 2.1% 2.2% 1.4%
U.S. CO2 emissions (billion metric tons) 4.96 4.79 4.75

Data source: U.S. Energy Information Administration, Short-Term Energy Outlook, September 2023

Global oil production. This Short-Term Energy Outlook (STEQ) incorporates Saudi Arabia’s
September 5 announcement to continue its voluntary crude oil production cut of 1 million barrels
perday (b/d) through the end of this year. Previously, the voluntary cut was set to expire at the end
of September. Global oil inventories in our forecast fall by 0.2 million b/d in the fourth quarter of
2023 (4Q23) based on the extension of this production cut.

Crude oil prices. We expect the Brent crude oil price to average $93 per barrel (b) during 4Q23, up
from $86/b in August. A decline in global oil inventories in the coming months supports the Brent
price in our forecast. The price eases to an average of $87/b by the second half of 2024 because we
expect global oil inventories to rise during that period.

U.S. gasoline consumption. We reduced our U.S. gasoline consumption forecast because the U.S.
Census Bureau revised its population estimates for the United States to include fewer people of
working age and more people of retirement age, who tend to drive less. The revised population
estimates have also resulted in a downward revision of our vehicle miles traveled (VMT) forecast,
which directly affects motor gasoline consumption. We forecast U.S. gasoline consumption will
average 8.9 million b/d in 2023 and 8.7 million b/d in 2024. Our 2024 forecast is down by 0.2 million
b/d from our August STEO.

Total U.S. liquid fuels consumption. In our forecast, U.S. liquid fuels consumption averages 20.1
million b/din 2023, down 0.3 million b/d from last month’s forecast. In addition to reduced gasoline
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increasing by 2.0 million b/d in 2023 and 1.3 million b/d in 2024, led by the United States, Brazil, Canada,
and Guyana. We expect Russia’s production will decline by 0.3 million b/d on average this year and
remain relatively unchanged in 2024. We forecast that OPEC crude oil production will fall by 0.8 million
b/d in 2023 and increase by 0.4 million b/d in 2024.

Petroleum Products

U.S. motor gasoline consumption

We reduced our vehicle miles traveled (VMT) forecast—which directly affects motor gasoline
consumption—following the release of new population estimates from the U.S. Census Bureau. The
revision increased the share of the U.S. population over 65, which reduced our forecast for VMT and
gasoline consumption because it decreased our estimate of the working-age population commuters. In
our September STEO forecast, the share of the U.S. population that will be over 65 is 18.2% in 2024, up
from our August STEO forecast of 18.0%. This seemingly small increase adds 0.7 million individuals to
the population of adults over 65. Although the total population remained unchanged, the U.S. Census
Bureaurevised the population under the age of 15 down by 0.5 million and the working-age population
down by 0.2 million people. We define the working-age population as ages 15-64 because this group
accounts for the bulk of the workforce and regular commuting.

In our September STEO, we forecast U.S. gasoline consumption will average 8.9 million barrels per day
(b/d) in 2023 and 8.7 million b/d in 2024 (down from our August STEO forecast of 8.9 million b/d in
2024). As aresult of the revisions, we forecast that gasoline consumption will decline by 1.6% in 2024
compared with this year.
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U.S. diesel crack spread

We raised our diesel price forecast because of higher-than-expected August diesel crack spreads (the
price of a gallon of diesel minus the price of a gallon of crude oil) and our expectation for lower distillate
inventoriesin the fall. Announced maintenance atthe Irving Oil refinery in St. John, New Brunswick, and
at the Monroe Energy refinery in Trainer, Pennsylvania, will reduce distillate fuel oil supplies to the East
Coast. Total distillate inventories in the United States have been well below average since last year, and
we currently estimate U.S. distillate inventories will decline by about 11 million barrels in October, more
than the average October draw from 2018-22 of nearly 8 million barrels, largely because of the
maintenance. The draw will contribute to additional increases in the distillate crack spread in October,
which we estimate will average $1.29 per gallon (gal), a 31-cent increase compared with the August
STEO.

Both seasonal increases in demand along with refinery maintenance will reduce distillate inventories.
Increased seasonal demand will also reduce inventories. East Coast distillate demand tends to increase
in the winter months because many households in the U.S. Northeast use distillate heating oil, while
Midwest distillate demand tends to increase in September and October because of agricultural demand
associated with the harvest season. Refinery maintenance and increased end-of-year distillate
consumption are typical in most years, but our outlook for higher distillate crack spreads also reflects
low global distillate inventories.

U.S. average distillate crack spread
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forecast

September STEO

August STEO

Natural Gas

Natural gas consumption

We forecast U.S. natural gas consumption in September to average 80.5 billion cubic feet per day
(Bcf/d), arecord high for September and up 5% from the previous record set in September 2022. Based
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on our estimates, September would be the third straight month of record natural gas consumption in
the United States, after records in July (86.5 Bcf/d) and in August (86.7 Bcf/d).

The increase in natural gas consumption in the summer has led to a slight increase in U.S. natural gas
consumptionin 2023. We forecast U.S. natural gas consumption to average 89.7 Bcf/d for all of 2023, up
1% from 2022. Annual U.S. natural gas consumption set its previous record high in 2022, averaging 88.6
Bcf/d for the year.

U.S. natural gas consumption and components of annual change
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Data source; U.S. Energy Information Administration, Short-Term Energy Outlook, September 2023 ela

Electric power sector consumption of natural gas

We forecast natural gas consumption in the U.S. electric power sector will average 40.1 Bcf/d in
September, a record for the month and an increase of 7%, or 2.7 Bcf/d, from the previous record set in
September 2022. Natural gas consumption for electric power also set monthly records of 47.3 Bcf/d in
both July and August, based on STEO estimates. We forecast U.S. natural gas consumptionin the electric
power sector to average 35.3 Bcf/d for all of 2023, an increase of 6%, or 2.1 Bcf/d, from the previous
record set in 2022.
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U.S. natural gas consumption for electric power in summer months
billion cubic feet per day
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Note: September 2023 is a forecast.

In the United States, natural gas provides most of the fuel for the increase in summer electricity
generation. U.S. natural gas consumption for electric power has set records the past two summers as
hot weather has increased demand for air conditioning across the country, particularly in largely
populated areas such as Texas, Florida, and Southern California. Increases in air-conditioning demand
have led to increases in overall electricity generation. The portion of electricity generation that comes
from natural gas has also risen the past two summers reflecting a decline in coal-fired electricity
generation, resulting from the retirement of coal-fired power plants. In 2023, natural gas prices for the
electric powersector have averaged about $2.65/MMBtu from June through August, making natural gas
a more competitive source of electricity generation compared with coal. In addition, severalnew natural
gas-fired power plants entered service in 2022 and 2023, which increased the electric generation
capacity available from natural gas.

In 2024, we forecastannual U.S. natural gas consumption in the power sector to decline between 1to 2
Bcf/d in (about 4%) compared with 2023. This decline reflects competition from growing electric
generation capacity from renewable energy sources, and it drives a small decline in total natural gas
consumption next year.

Electricity, coal, and renewables

Electricity generation

We expect that high temperatures over much of the nation this summer have raised U.S. electricity
generation by about 2% during the third quarter of 2023 (3Q23) compared with 3Q22. The increase
comes after relatively low electricity demand in the first half of 2023 reduced generation by 4%.

We expect U.S. natural gas-fired power plants will generate a record of more than 1,700 billion
kilowatthours (kWh) in 2023, an increase of 7% from 2022. Increased U.S. natural gas generation has
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been stimulated by a substantial decline in fuel costs, which we forecast to average near $3.30 per
million British thermal units (MMBtu) in 2023, down more than 50% from 2022. Between 8 gigawatts
(GW) and 9 GW of new natural gas-fired generating capacity this year is also contributing to the
increased generation. Although natural gas-fired generation will remain the main source of U.S.
electricity in 2024, we forecast that it will decline by 3% in 2024 because of increased generation from
renewable energy sources.

Solar and wind have been agrowing source of U.S. electricity generation in recent years. The addition of
new generating capacity from solar (up by 11 GW) and wind (up by 8 GW) slowed slightly in 2022
compared with 2021 due to supply chain issues that raised costs. However, favorable financial incentives
now in place are driving increases in utility-scale solar capacity of 26 GW in 2023 and 33 GW in 2024,
which would be the most solar installations for any year on record.

Renewable capacity additions tend to occur at the end of the calendar year and so affect generation
trends the following year. We forecast U.S. generation from renewables other than hydropower will
increase by 22 billion kWh in 2023 (up 4%) and by 91 billion kWh in 2024 (up 14%).

Change in electricity generation from previous year
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Data source: U.S. Energy Information Administration, Short-Term Energy Outlook, September 2023 eia

Electricity prices

We forecast the average price of electricity to U.S. residential customers will increase by 4% in 2023 to
15.7 cents/kWh. Electricity prices rose about 11% in 2022 to 15.1 cents/kWh due to increases in the cost
of producing electricity. Reductions in the wholesale price of electricity, largely due to lower natural gas
prices in 2023, should help lower residential prices in the future; our forecast shows average U.S.
residential electricity prices declining slightly in 2024 to 15.6 cents/kWh.

Some of the lowest retail electricity prices in the United States are in the midwestern states. For
example, the residential price in the West North Central Census Division averaged about 13 cents/kWh
in 2022, and wholesale prices at the Midcontinent ISO averaged 7.4 cents/kWh. In contrast, residential
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World liquid fuels production World liquid fuels consumption
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Organization of the Petroleum Exporting Countries (OPEC)
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Organization for Economic Cooperation and Development (OECD)
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U.S. natural gas production, consumption, and net imports
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U.S. coal consumption Components of annual change
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U.S. electric power coal inventories
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Note: Hydropower excludes pumped storage generation. Liquids include ethanol, biodiesel,

renewable diesel, other biofuels, and biofuel losses and coproducts.Waste biomass includes /.—\
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U.S. annual energy expenditures
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U.S. annual CO2 emissions by source
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